An unknown substance co-eluted with taurine on an amino acid autoanalyzer was found in the aqueous ethanol extract of the oyster Ostrea edulis. The compound was extracted from 100 g of soft parts from 13 specimens, isolated using Dowex 50 (H+ form) and Amberlite CG 400 (OH form) columns, and crystallized from hot 50% aqueous ethanol . The yield was 16 mg as colorless needles. Its chemical and stereochemical structure was determined to be D-cysteamide [(S)-2-amino-3-sulfopropan amide] by FAB mass, 1H and 13C NMR, IR, and CD spectra and elemental analysis.
An unknown substance co-eluted with taurine on an amino acid autoanalyzer was found in the aqueous ethanol extract of the oyster Ostrea edulis. The compound was extracted from 100 g of soft parts from 13 specimens, isolated using Dowex 50 (H+ form) and Amberlite CG 400 (OH form) columns, and crystallized from hot 50% aqueous ethanol . The yield was 16 mg as colorless needles. Its chemical and stereochemical structure was determined to be D-cysteamide [(S)-2-amino-3-sulfopropan amide] by FAB mass, 1H and 13C NMR, IR, and CD spectra and elemental analysis.
In order to confirm the assigned structure, L-Cysteamide was synthesized from L-cysteine methyl es ter hydrochloride in a crystalline form.
The synthetic compound was identical with a natural one in mobilities on the amino acid autoanalyzer and TLC and in FAB mass, 'H and 13C NMR spectra but showed a reverse Cotton effect in the CD spectrum.
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Amino acid autoanalyzers with strongly acidic ion-ex change resin columns are generally used for separation and determination of free amino acids in biological fluids. Since such resins have poor resolution for acidic sub stances, some ninhydrin-positive compounds frequently pass through the columns with taurine which is well known to be widely distributed in aquatic animals. Many workers have investigated various compounds eluted in the taurine region and found amino sulfonic compounds such as cysteamide,1,2)N-monomethyltaurine,3) N-di methyltaurine,31 D-glyceryltaurine,4) D-cysteinolic acid,5-8) rhodoic acid,9,10) (+)-2-hydroxy-3-aminopropane sulfonic acid (an isomer of D-cysteinolic acid),11) homotaurine,11) and hypotaurine,12,13) and phosphoric compounds such as serine ethanolamine phosphate14) and threonine ethanol amine phosphate*1 in various marine animals and algae.
During our analysis of free amino acids in European flat oyster Ostrea edulis by using a Hitachi model 835 amino acid autoanalyzer, we detected a considerable amount of an unknown substance in the taurine region. It was eluted almost simultaneously with taurine and afforded cysteic acid on hydrolysis with HCI. We isolated this compound in a crystalline form and determined its structure to be D cysteamide [(S)-2-amino-3-sulfopropanamide] through in strumental analyses. Furthermore, we synthesized L-cys teamide from L-cysteine methyl ester to verify the above structure. This paper deals with the results.
Materials
and Methods
Materials and Preparation of Extract
Specimens of the oyster Ostrea edulis cultured in the Bay of Kesen-numa, Miyagi Prefecture, were collected in November, 1993. The whole soft-parts of 13 specimens were removed from the shell and minced into small pieces. One hundred grams of the soft-part was homogenized with 300 ml of absolute ethanol for 5 min and centrifuged at 4000 rpm for 15 min. The precipitate was extracted twice with 300 ml of 80% aqueous ethanol and cen trifuged. The supernatants were combined and concentrat ed under reduced pressure. The residue was dissolved in 100 ml of distilled water and treated three times with the same volume of diethyl ether. The aqueous layer was evaporated to remove diethyl ether. Identification Methods Amino acids were analyzed on a Hitachi model 835 amino acid autoanalyzer using a column of Hitachi Custom Ion-Exchange Resin No . 2619 and lithium citrate buffer systems for biological fluids. TLC was carried out using precoated silica gel plates (Kiesel gel F254, Merck) and a sol vent system, 1-butanol-acetic acid-distilled water (3:3:1) , and detected by spraying ninhydrin. Negative FAB mass spectra were obtained with Jeol SX 102 . 1H and 13C NMR spectra were measured on a Bruker AC 300 NMR spec trometer in D20 with or without dioxane as an internal standard. IR spectra were recorded on a Jasco A-102 in frared spectrometer in KBr discs. CD spectra were taken with a Jasco J-720 spectropolarimeter.
Reagents for Synthesis of L-Cysteamide L-Cysteine methyl ester hydrochloride, 35% ammonium hydroxide, and formic acid were purchased from Wako Pure Chemicals Ind., Ltd. Performic acid solution was pre pared from formic acid according to the method of Moore.1) All of the other chemicals were of reagent grade.
Synthesis of L-Cysteamide
To a solution of 200 mg of L-cysteine methyl ester hydrochloride in 2 ml of methanol, I ml of 35% ammoni um hydroxide was added. The mixture was stirred with a magnetic stirrer at room temperature for about 24 h. After the excess methanol and ammonia were removed complete ly, 10 ml of performic acid solution was added in portions to the residual syrup for oxidation of the reaction product. The solution was evaporated to dryness. The resulting product was purified using the Amberlite CG 400 and Dowex 50 ion-exchange resin columns and crystallized from hot 50% aqueous ethanol to give colorless needles as above described. The reaction products in each step were monitored on TLC. 
Discussion
Thus we have concluded that an unknown substance in European flat oyster is D-cysteamide [(S)-2-amino-3-sul fopropanamide]. Although we did not determine D-cys teamide in the oyster, we estimate that considerable amounts of this compound are present in the mantle, ad ductor muscle, digestive glands, gills, and connective tis sue, especially in the adductor muscle, because a large amount of cysteic acid was found in the hydrolyzed ex trartc Cysteamide was first isolated from the squid Todarodes On the other hand, Shamberger and Rudolph de scribed18) that cysteamide (the configuration is not specified) had a weak protective effect against tumor formation on mouse skin initiated with 7,12-dimethylbenzanthracene. In this connection, Satake et al.19) showed that D-cysteinol ic acid and the analogues holding the same stereochemical structure as D-cysteamide in the molecules possessed plate let anti-aggregant activity. Une et al.20) found D-cysteinolic acid-conjugated cholic and chenodeoxycholic acids in wild red seabream Pagrosomus major. The metabolism, biolog ical role, and bioactivity of D-cysteamide are interesting subjects to be studied.
Acknowledgments
We wish to express our sincere thanks to Dr. 
